




on the new  
agricultural frontiers 
o f  western Brazil 
is rapidly worsening. 
Research is urgently 
needed there 
to create stable, 
rewarding
and environmentally  
sound systems 
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F or several years, the essential goal of agri­cultural expansion in 
Brazil's wet tropical cerra­
dos has been to p roduce  
the greatest possib le  sur­
pluses for export. This acce­
lerated deve lopm ent p ro ­
cess has led a lm o s t 
invariably to vast monocul­
tures of cash crops such as 
soybeans. The re s u lt in g  
accelerated degradation of 
soil fe rt il i ty , together w ith  
changing economic cond i­
tions, has meant continual 
reconsideration of the choi­




For more than 10 years now 
producers and researchers 
have been c o o p e ra t in g  
c lo s e ly  on a research 
programme.
R e g io n a l  a g r i c u l t u r a l  
p ro b le m s  are r ig o ro u s ly  
d ia g n o s e d ,  then  new  
systems of cu lt iva t ion  are 
tested and compared to tra­
ditional systems at a central 
research station. This sta­
tion is the main technology 
showcase and covers bet­
w een  150 and 250  ha. 
Large-scale experiments are 
c a r r ie d  o u t  th e re  on a ll 
agronom ic and econom ic 
fa c to rs  im p o r ta n t  to  the 
region.
At the central research station, 
equ ipm ent and staff w ork  
under c o n d it io n s  s im i la r  
to those faced by farmers, 
to  ensure  th a t  systems 
tested w i l l  p e r fo rm  as 
planned. The station works 
on land d e v e lo p m e n t  
patterns, techn ica l p roce ­
dures for individual crops, 
and diversification through 
the  in t ro d u c t io n  o f  new  
p lant species or breeding 
of new varieties.
The central station is backed 
up by m od e l fa rm s (in 
Portuguese, fazendas) that 
act as secondary showcases 
fo r  reg iona l c e r t i f ic a t io n  
and d issem ina tion  o f the
most techn ica lly  and eco­
n o m ic a l ly  advantageous 
systems of cu lt iva tion  and 
training.
A very important feature of 
the project is the training it 
dispenses to those active in 
development. At the central 
s ta t ion  and the  m od e l 
fazendas, which are perma­
nently open to the pub lic , 
researchers from  various  
Brazilian and foreign insti­
tutions as w ell as agrono­
m ists f rom  the  c o o p e ra ­
tives, w ho  act as advisers 
and producers, can study 
particular subjects or learn 
more about the te chn o lo ­
gies on disp lay. They can 
measure their own perfor­
mance against these and 
have access to  te c h n o ­
logical means to improve it, 
if they so desire.
Main results
R e c o m m e n d a t io n s  va ry  
according to soil type, how 
long  the  land  has been 
in p ro d u c t io n ,  and the
W ho is involved
CIRAD has con tribu ted to this pro jec t since 1983 by sending 
several researchers to Brazil. The centra l p ro jec t station was 
moved in order to ensure the greatest possible producer partici­
pation. Many different parties are now involved.
A t first the p ro jec t was sponsored by the Centro Nacional de 
Pesquisa de A rro z  e Feijão (CNPAF), a u n it  o f  the Empresa 
Brasileira de Pesquisa Agropecuária, the Brazilian national agro­
nomic research corporation, based in Goiânia in Goias state.
From 1986 to 1992, the central pro ject station was at Fazenda 
Progresso, a private farm operation located in Lucas do Rio Verde 
in Mato Grosso state.
Project activities have now been transferred to the Cooperlucas 
cooperative, also located in Lucas do Rio Verde in Mato Grosso 
state. This cooperative meets the needs of more than 120 000 ha 
and, in 1993, marketed more than 180 000 t o f grain, the research 
results are thus being dynamically applied there.
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Figure 1. The cerrados of W est Central Brazil.
producer's resources; some 
may draw their inspiration 
from the general pattern of 
the  p ro d u c e r 's  fa rm in g  
operations.
New cropping
On newly cropped lands or 
exhausted pastureland, it is 
recommended that the phy­
sical and chemical charac­
teristics of the soil be tho ­
roughly amended, though 
the extent of this modifica­
t ion  na tu ra l ly  varies w ith  
the location. The fo llow ing 
treatment, for instance, is 
re c o m m e n d e d  fo r  m any  
plots dur ing  the first year 
o f  c u l t iv a t io n :  2 t /ha  o f  
th e rm ophospha te , 2 t/ha 
o f  d o lo m i t i c  l im e s to n e ,  
160 kg /ha  o f  p o tass ium  
c h lo r id e ,  and 600  kg/ha 
of gypsum.
However, this fe rt il ization 
m ust be c o m b in e d  w i th  
deep ti l lage, early sowing
and the c h o ic e  o f  a very 
productive variety of rain- 
fed rice. This high rate of 
enr ichm ent w i l l  last three 
years, w ith a series of crops 
that w il l  a llow five harvests 
over that period:
-  first year: rice, fo l low ed  
by sorghum or millet;
-  second year: soybean, fo l­
lowed by sorghum or millet; 
- t h i r d  year: soybean.
Old croplands
Producers w ho  do not p ri­
marily grow soybeans may 
be advised to use the same
crop rotation as for new ly 
c ropped  lands; fo r  those 
w h o  do  g ro w  soybeans, 
these may replace the first- 
year rice crop and be fo l lo ­
wed by sorghum or millet.
Tillage
In both of the cases descri­
bed above, deep soil tillage 
is indispensable for the first 
p la n t in g ,  w h i le  the  next 
four crops are sown directly 
w ithout tillage.
Proper rotation demands, if 
rainfed rice is to prosper, 
th a t  the land be p lan ted  
with soybeans for at least 2 
years b e fo re h a n d ,  th a t 
sowing be carried out early 
and that the corrective ferti- 
l ization w ith  thermophos­
phates be done. Soybeans 
require abundant mulching 
o ve r  the  tw o  p re c e d in g  
years, early d irect sowing 
and a h igh  leve l o f  
inorganic fertilization.
Fazenda Progresso. Experimental 1 -ha plots of soybeans,
maize and rice.
Photo L. Séguy
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pioneer farming
Cerrados
Cerrados is the name given to a vast tract of land that overlaps the 
boundaries of the main regional divisions of Brazil (Fig. 1). A large 
variety of natural environments is found there, inc lud ing scrub 
and tree savanna. The cropping systems outlined in this article 
were developed and applied in agricultural frontier areas in the 
wet tropical cerrados of western-central Brazil (Mato Grosso and 
Rondônia states). Rainfall, spread over 8 months, ranges from
2 000 to more than 3 000 mm per annum, w ith  very heavy rain 
that can have devastating effects. Average temperatures are high 
because of the low  elevations in these areas. The most common 
soils are ye llow  and red ferralitic soils w ith  little natural fertility.
Terrace cultivation of rainfed rice on fallows.
Photo L. Séguy
Yields
In both s ituations, y ie lds 
ob ta ined  in real g ro w in g  
c o n d it io n s  at the centra l 
s ta t ion  and the  m ode l 
fazendas are close to 4 t/ha 
for soybeans and 5 t/ha for 
rainfed rice.
As for m illet and sorghum, 
w i th  m in im a l in p u t  they  
reach production levels of 
1.2 to 3 t/ha.
Concerning cost-effective­
ness, the most stable sys­
tems, o ve r  3 years, can
generate very attractive net 
per-hectare profits (around 
$85-200 US) despite gene­
rally poor economic condi­
tions.
Varieties
In this region, the rainfed 
r ice  c rop , l ike  soybeans, 
has become a major econo­
mic speculation. Rice bree­
d ing  efforts have focused 
on improving its productivi­
ty  and q u a l i t y .  Several 
cu lt iva rs  (and CIAT 20 in
particular) have been sin­
g led ou t fo r  use in these 
very p roduc tive  c ropp ing  
systems, as th e y  y ie ld  
between 2.5 and 3.2 t/ha 
where  fe r t i l i ty  is low  and 
more than 5 t/ha where it is 
h igh. O the r  va r ie t ies  are 
c o n s ta n t ly  b e ing  in t r o ­
duce d  and tested to  see 
how  they stand up under 
changing conditions, such 
as the appearance of a new 
pest o r  d isease o r  p r ic e  
fluctuations.
The use of growth regula­
tors on soybeans is another 
o f  the  te c h n iq u e s  b e ing  
tested to increase p roduc­
t ion  and im prove  harvest 
conditions.
New concepts
Because of exposure to very 
adverse  c l im a t i c  c o n d i ­
tions, the project has had to 
develop cropping systems 
and technologies suited to 
this environment. The goal
Brazilian zebu grazing 
and husbandry.
Photo CIRAD-EMVT
is to make the best use of 
natural resources while  fu l­
ly protecting the soil from 
the pheno m e na l e ros ion  
often encountered in these 
areas.
The systems used are based 
on no-tillage direct sowing. 
In this way, crops can be 
g ro w n  on a p e rm a n e n t 
p lant cover made up o f a 
g ro w in g  c ro p  or s tubb le  
from various crops. When 
proper annual rotations are 
carried out, the plant cover 
can be maintained, inorga­
nic elements leached into 
the soil can be recyc led , 
and weeds can be contro l­
led (h e rb ic id e s ,  shade 
effect, allelopathy).
R o ta t ions  in v o lv in g  tw o  
crops a year —  rice fo l lo ­
wed by sorghum or m il le t 
and soybean fo l lo w ed  by 
sorghum  or m i l le t  —  are 
tw o  ve ry  c o m m o n  te c h ­
n iques tha t u t i l iz e  d irec t  
sowing with a mulch of cru­
shed plant stalks. Soybeans, 
when grown along with the 
cover crop Paspalum nota­
tum, afford an annual pulse 
crop fo llowed by a pasture 
crop. These d if fe ren t sys­
tems may be practised in 
rotation with pastures sown
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pioneer farming
with  Brachiaria brizantha  
and P an icum  m a x im u m , 
thus fostering the integra­




Farmers then enjoy agrono- 
m ica l ly  better-perform ing 
systems and econom ica lly  
more s tab le  ones. These 
techn iques  deve loped  in 
the Mato Grosso can, w ith  
su ita b le  a d a p ta t io n s ,  be 
applied to a number of wet 
t r o p ic a l  and lo w - ly in g
equatorial areas. Moreover, 
pa r t  o f  the  k n o w -h o w  
a c q u ire d  in B ra z i l ,  w i th  
respect to techniques and 
research methods, is already 
in use in other parts of the 
w o r ld :  exchanges  are 
increas ing ly  tak ing  place 
w ith  researchers in o ther 
parts o f  B ra z i l ,  in Côte  
d ' I v o i r e ,  G a bo n  and 
V ie tn a m , to  name ju s t  a 
fe w . These exchanges  
mainly have to do with the 
m ethods used by resear­
chers to train and encoura­
ge farmers to app ly  these 
stable and lucrative c rop ­
ping systems on their own 
lands.
Abstract... Resumen... Résumé
L. SEGUY, S. BOUZINAC -  Agricultural frontiers in 
western Brazil.
I n n o v a t i o n s  a r e  b e i n g  i n t r o d u c e d  in  p i o n e e r i n g  
agricultural regions in western Brazil.  Experim ents have  
been carried ou t  under o n - fa rm  conditions in an  a ttem p t  
to match th e  techniques proposed to th e  en v iro n m en t.  
M odel farm s are  open to the  public a t  all times, enabling  
agricu ltura l  research an d  de v e lo p m e n t  to be ne fi t  f rom  
th e  results. Landscape p la n n in g ,  crop ro ta t io n ,  d irec t  
s e e d in g  a n d  c ro p p in g  on p la n t  c o ve r  a r e  just a fe w  
exam p les  o f  techniques a lrea d y  applied on a  large scale 
in  th e  w e t  t r o p ic a l  r e g io n s  o f  B r a z i l .  A m o n g  o t h e r  
benefits, th e y  m a k e  it possible to ha lt  the  ph en om ena l  
erosion p r e v a le n t  in these zones w h i le  g iv in g  fa rm e rs  
attractive yields and net per-hec tare  f inancial profits.
Key words: soya, ra in fed  rice, graz ing , fa rm in g  system, 
direct seeding, t il lage, fertilisation, erosion, Brazil.
L. SEGUY, S. BOUZINAC -  Fronteras agrícolas del 
Oeste de Brasil.
Los frentes pioneros agrícolas del Oeste de Brasil son el 
lu g a r  d e  in n o va c io n es  en  lo r e f e r e n t e  a  s istem as de  
producción estab les . Los e x p e r im e n to s  se r e a l iz a n  en 
condiciones de e x p lo tac ió n  ag r íc o la ,  g a r a n t iz a n d o  así 
una perfecta adecuación en tre  las técnicas propuestas y  
el m e d io .  La a p e r t u r a  p e r m a n e n te  al  pú blico  de las 
explotaciones de re ferenc ia  perm ite  que el desarrollo y  
la investigación agrícolas se aprovechen estos resultados. 
O rdenac ión de l pa isaje ,  sucesiones culturales, s iem bra  
directa  sin t ra b a jo  del suelo y  cu ltivo sobre co bertu ra  
vegeta l  son algunos e jemplos que y a  se aplican a gran  
escala en las regiones tropicales húm edas de Brasil y  que 
p e r m i t e n ,  e n t r e  o t r a s  c o s a s ,  y u g u l a r  la  e r o s i ó n  
f e n o m e n a l  q u e  c u n d e  en  esas z o n a s ,  o f r e c ie n d o  al  
mismo t iem po  a los agricultores unos rendimientos y  un 
m a rg en  financiero neto por hectárea atractivos.
P a lab ras  clave : so ja, a r r o z  p lu v ia l ,  pasto, sistema de 
p r o d u c c ió n ,  s i e m b r a  d i r e c t a ,  t r a b a j o  d e l  s u e lo ,  
fert i lizac ión, erosión, Brasil.
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L. SEGUY, S. BOUZINAC -  Frontières agricoles 
de I'Ouest du Brésil.
Les fronts pionniers agricoles de I'Ouest du Brésil sont le 
l ieu d'innovations en m a tière  de systèmes de production  
stables. Les e x p é r im e n ta t io n s  sont conduites dans les 
conditions des exploitations agricoles. Elles garantissent  
a in s i  u n e  p a r f a i t e  a d é q u a t i o n  e n t r e  les te c h n iq u e s  
proposées et le m il ieu . L 'ouverture pe rm an en te  au  public 
des exploitations de ré férence pe rm et au  déve lo pp em ent  
et à  la recherche agricoles de bénéficier de ces résultats. 
A m é n a g e m e n t  du paysage, successions culturales, semis 
direct sans trava il  du sol, culture sur couverture végéta le ,  
sont quelques exem p les  déjà appliqués à g rande échelle  
d a n s  les r é g io n s  t r o p ic a l e s  h u m i d e s  du B r é s i l .  I ls  
p e r m e t t e n t ,  e n t r e  a u t r e s ,  d e  j u g u l e r  u n e  é r o s io n  
p h én om éna le  qui sévit dans ces zones, tout en procurant  
a u x  agriculteurs des rendem ents et une m a rg e  f inancière  
nette à l 'hectare attractifs.
M o ts -c lé s  : s o ja ,  r i z  p lu v i a l ,  p â t u r a g e ,  s y s t è m e  de  
p ro d u c t io n ,  semis d irec t ,  t r a v a i l  du sol, fe r t i l is a t io n ,  
érosion, Brésil.
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